effects, while promoting a mutual and beneficial result, introduced the use of morphine and atropine before chloroform inhalation. Schiafer and others have insisted upon the further benefit following the addition of atropine to morphine. They contend that atropine, while it lessens the asphyxial danger, also depresses the vagal centres and fibres, and thus diminishes the liability of reflex circulatory collapse. Terrier and Peraire, who used the combination in the wards of the Hospital Bichat, failed to obtain results as favourable as Dastre had anticipated. Again, Claude Bernard and Laborde, with the view of avoiding the undesirable effects of morphine, adopted the use of narceine and other alkaloidal bodies derived from opium, thus anticipating to some extent the recent introduction of "pantopon" by Sahli and others, although they were working with unstandardized drugs, and therefore could not obtain uniformity of action. Julliard, of Geneva, was one of the first advocates of the use of morphine antecedentally to ether, but Kappeler, whose experience with this combination was unfavourable, preferred to use chloral hydrate given by the mouth a few hours before the inhalation of ether. Chloral given before chloroform was used by Dubois at the Hotel Dieu, and by Frone, of Brest; and various drugs have been so employed, veronal, advocated by Kr6nig and Zadro, and chloretone being two of the most recent.
The principle of the interaction of alkaloidal bodies once recognized, it has become a question not whether such drugs should be employed as adjuvants to inhalation anesthetics, but rather which of the alkaloidal substances shall be selected, and how can they be best exhibited. It must not be forgotten that before the days of Crawford Long, the protagonist of the introduction of ether, and Simpson, the popularizer of chloroform, opium was relied upon as the mneans of mitigating the pains of surgery. Morphine by itself failed unless such doses were used as were not free from toxic dangers.
Schneiderlin, soon after the separation of scopolamine from Scopolia japonica by Schmidt in 1890, by combining that body with morphine sought to obtain an hypnotic powerful enough to produce sleep even though a general anaesthetic were not used, and one competent to carry the patient through most surgical procedures immune from suffering. The powerful advocacy of Korff and many more failed to prove the possibility of this method, although in midwifery Gauss and others of his school still maintain that a dreamlike state can be induced without inhalation anaesthetics. Terrier, holding opposite views, collected some 1,488 cases, and convinced himself that scopolamine was not the panacea Section of Anesthetics some had believed. Indeed, in his view, the action of scopolamine is uncertain, and often fraught with danger. Norris has demonstrated that such dangers are less when scopolamine is combined with morphine, as are those of morphine when combined with scopolamine; still the dangers, it is averred, cannot be ignored.
The wider experience of these drugs which we now possess has led to a more exact appreciation alike of their merits and their limitations. When they are employed as anaesthetics the quantities given tentatively and in successive doses involved a risk the extent of which could not be readily gauged, since a patient who may sustain a given dose at the commencement of a severe operation, may yet be quite unable to resist its persistent effect developed at the close of the surgical manipulation.
As must always be the case with amaesthetics introduced into the organism by hypodermic or intradural injection, the drug which has once entered the blood-stream must go on exerting its influence so long as it remains potent; nor can its period of potency be accurately predicted for any given individual. The question of dosage has to be determined at the commencement of the operation, while the changed conditions brought about by shock, nerve exhaustion, and so on, render it practically impossible to dose for the critical period-i.e., the close of the operation. It was not long, then, before recognition came that the value of such drugs as morphine, scopolamine, atropine, and the alkaloidal bodies of opium lay not in their use as anesthetics, but as adjuvants to general anaesthetics given by inhalation. In this way the dangers of both classes of drugs might, it was hoped, be diminished or abrogated.
Smaller doses of the injected substances would carry the patient into sleep-a sleep which inhalation of chloroform or other ancesthetic could deepen to narcotic anaesthesia; while so little of the general ancesthetic would be required that its use would be rendered safe. Moreover, the amount and strength of the vapour of the general antesthetic employed was in this method minute by minute under the control of the skilled anaesthetist, and could be adapted to the changing requirements of the surgeon and the patient.
The substances which have been employed by hypodermic injection most largely before general anasthetics are scopolamine, morphine, atropine, and the chlorides of the alkaloidal bodies of opium, grouped under the term " pantopon " or " omnopon."
The physiological action of scopolamine is now well known and there can be little doubt that its association with morphine brings about a A-la better result than can be obtained from either drug if given alone, and further, appears to be more free from danger. Whitacre's views with regard to fatty changes being caused by scopolamine have not stood the test of experiment, for Professor Nicholson found that non-lethal and toxic doses given to the lower animals daily, for fourteen days, produced no such changes in the liver, kidneys, or myocardium; indeed, no effects on the tissues, besides chronic congestion, followed. Kockman's research need not detain us, as more recent workers have traversed his conclusions.
It will probably facilitate discussion if we consider certain heads under which it is desirable that further information should be sought. (b) The injection is given overnight if the operation is to take place in the morning, and one or more injections are given in the morning, the last being half an hour before the inhalation of the anaesthetic.
(c) In other cases three or four injections are employed at intervals of two or three hours, the last being given just before inhalation is commenced.
(d) A single injection, administered half or three-quarters of an hour before the operation, is perhaps the most usual in this country, and is that which I have most commonly adopted. Experience alone can show which plan is the best, and it is desirable that members of this Section should tell us their personal experience. My own is, that unless the injection is given fully an hour before the general anaesthetic, its maximum effect is not developed in time to avoid the arousing incident to inhalation.
As to dose, the usual amount given in a single dose is: scopolamine, named are the best for the purpose in view we have yet to consider. It has been suggested that the addition of cactin is an advantage, but I have not found it so, and the literature seems to show that others are in like case with inyself.
Mr. Louis Leipoldt has recently drawn attention to the work of Sahli, of Berne, who has employed a mixture of the soluble chlorides of opium. The relative strengths of the following are said to be known: morphine, narcotin, codeine, papaverine, narceine, thebeine, hydrocotarnine, codamine, laudanine, laudanidine, laudanoeine, meconidine, papaveramine, protopine, lanthopine, cryptopine, goscopine, oxy-narcodine, xanthaline, and tritopine. The employment of this mixture (omnopon) is said to have advantages over that of scopolamorphine, but my experience of pantopon or omnopon is, as yet, too limited to be of any value.
We have yet to discuss the technique to be followed. The elaboration of Gauss and his followers seems to me to be unnecessary save in exceptional cases. The drowsiness engendered by the injection does not yield to ordinary stimuli, and if reasonable care is taken, and talking avoided, the patient can be dealt with in the ordinary anEesthetizing room. Possibly in cases of exophthalmic goitre the patient is best anaesthetized before any movement is attempted.
A word, in conclusion, as to relative safety of the combined and simple methods. The former certainly does require special care, and attention to detail. There is more tendency to respiratory restriction, and this during the induction may cause delay, while during the maintenance it mnay give rise to congestive conditions. The pupillary phenomena are less a guide than usual, and those who rely largely upon them may be embarrassed until experience has extended their knowledge of the changed conditions. The after-care is, in these cases, most important. The patients often sleep for hours, and their posture and breathing must be kept under observation. As a rule, after-effects are slight, although some persons complain of nausea, some of throat dryness, due, respectively, to the combination of chlorofornm and morphine, and to atropine. Sickness, if a result, is the delayed form coming out twelve or more hours after the operation is finished, and is best treated by sedatives, as it is probably a nerve and not a stomach symptom.
In opening this discussion I have avoided detailed reference to the literature of the subject, and to my own experience. Among the many who have advocated the method, Macnaughton-Jones was one of the first in this country, while abroad, and in America, many surgeons have adopted it and recorded their individual experiences. DISCUSSION. AMr. F. S. RoOD said it seemed to him that it was difficult to generalize on a comparatively new method of anasthesia-that the only way was to keep accurate notes of the cases, and to draw conclusions from the result. In the cases which he had been able to record he had endeavoured to follow the same technique in each case. Briefly, the injection of scopolamine, morphine, and atropirne was given hypodermically forty-five minutes before the operation. The patient was then left in bed, with screens around, or in a darkened room.
The anasthetic was commenced in bed, and complete surgical antesthesia was obtained before moving the patient. He had tabulated the following 300 cases under five headings:-
(1) The dose administered.
(2) The narcotic effect produced before operation.
(3) The induction of anesthesia.
(4) The general course of anaesthesia during operation.
(5) The after-effects.
(1) The Dose.-In the first fifty cases r'u gr., f l gr., and -gr. of scopolamine, atropine, and morphia respectively, were given to twenty-seven women, while in the case of the men a preliminary injection of -gr. of morphia one and a half hours before operation preceded the scopolamine, atropine and iniorphia injection. In the remaining 250 cases all received -bu gr., -Au gr., and * gr. of scopolamine, atropine and morphia respectively.
(2) The Narcotic Effect produtced before Operation.-One hundred and sixty-seven of the patients were in profound sleep at the time of operation. The remainder were very drowsy and indifferent. The chief effect produced, which he was able to obtain from a few medical men, students and others who had had this method of anesthesia, was that there was complete indifference to surroundings and absence of fear. In two cases there was no effect. (5) The After-effects.-The patient usually remained unconscious from three to five hours after the completion of the operation. After-vomiting appeared to be much diminished by this method, and in the few cases in which it did occufr it did not take the delayed type.
Concltsions.-From these results he thought that it was safe to state that the method had some advantages. From the point of view of the patient it either abolished or robbed of its terrors the preliminaries of an operation, which in some cases, as for instance in exophthalmic goitre, was a very real advantage; also it diminished the discomforts of after-pain, &c., by lengthening the period of unconsciousness. Finally, there was the undoubted advantage of being able to substitute with equal results a safe drug, such as ether, for a dangerous one such as chloroform. Dr. MACNAUGHTON-JONES said that he had come to the Section to seek information rather than to give it. He had been resorting to the scopolamine-morphia and chloroform aninsthesia in certain grave abdominal and pelvic operations for nearly five years.' The great majority of these had been performed under this method, and necessarily included those which occupied a lengthy period of time in operation, and many in which the patients were extremely bad subjects. The plan he had always adopted was to give a subcutaneous injection of 6 gr. of morphia and -1 1 gr. of scopolamine, after the bowel had been well emptied the night before; a second injection was given the following morning after a rectal enema, and one hour before operation ' gr. of strychnine, and 1f-z gr. of atropine subcutaneously. In some instances, when the operation was less severe, only one injection on the moming of the operation was given. A " VernonHarcourt" regulator is almost invariably used. He had only time to look up the last thirty of his gravest cases, which might be taken as typical of the effect and advantages of this form of anasthesia. In regard to vomiting, in eighteen of these cases there had been little or no sickness, sickness in five on the day of operation, and four had not vomited until the second day. Only in one case had there been persistent vomiting ; in this, three operations had been performed at comparatively short intervals. It was clearly a case of idiosyncrasy. The patient had been operated upon previously under chloroform, and there had been persistent vomiting for some days. The conditions antecedent to operation were, as Dr. Dudley Buxton had stated, more favourable, from the calm and rest of the previous night, and her indifference at the time of operation. The " Vernon-Harcourt " regulator he preferred from the knowledge it afforded of the quantity of anaesthetic which was being inhaled, while the addition of the scopolamine and morphia secured that a minimum of chloroform was administered in proportion to the severity and length of the operation. There was decidedly a better condition generally on the day of the operation-greater calm and less pain. No untoward symptoms had at any time arisen with any patient of his due to this method of administration. He had not used scopolamine and morphia with ether. He thought that the time had arrived when, with their present knowledge of the physiological action of the various anaesthetics, anaesthetists might more definitely formulate the conditions which demanded certain methods of administration, and also the nature of the anesthetic indicated. Thus greater uniformity of administration would be arrived at.
Dr. BLUMFELD said his own experience had been limited, except for five cases in which morphia and scopolamine were used, to the use of atropine and morphine before the inhalation anwsthesia, the latter being sometimes open ether, sometimes a mixture of chloroform and ether, sometimes chloroform. He asked if Dr. Buxton would say what was the special object in giving scopolamine as well as morphia and atropine. Did he not think that morphine and atropine sufficed to achieve what was hoped for by those preliminary injections? Dr. Blumfeld did not know enough about the pharmacology of scopolamine to see what it could effect that atropine would not do. Was there really any object in using scopolamine and morphine and atropine in one injection before inhalation anasthesia, rather than using morphine and atropine ? He used A gr. of morphia, 1l gr. of atropine, three-quarters of an hour before the operation, and he had seen nothing detrimental in the method. He liked to use it as a routine in abdominal cases, because if he found it advisable to use nothing but open ether he had the advantage of not having an excessive secretion of mucus, and of being certain of a sufficient anesthesia, and in association there was less after-sickness, some of which was probably due to the return of swallowed mucus. The preliminary was good therefore in case large quantities of ether were required. That was a great point. Dr. Macnaughton-Jones had mentioned the additional quietness of mind of the patient. But when the anaesthetic could be given in a room apart from the operating room or theatre, with one nurse or the practitioner or some other acceptable person present, one's own personal influence was able to accomplish the quietening of the most frightened female. Another important matter was the length of time beforehand that the injection was given when one injection was used. Mr. Page, a member of the Section, asked him to draw attention to that, because in the hands of a comparatively inexpert administrator trouble arose through his not having appreciated the extent to which the morphia had got to work in the patient, the injection having been given too near to the time for the operation, so that it had not reached its full effect when the inhalation was started. In two cases artificial respiration was necessary, through the narcotizing of the respiratory centre, due to the combination of the drugs. The preliminary injection was essential when it was proposed to use open ether, after Crile's method, during removal of the tongue. With regard to women and feebler subjects, even when morphine and atropine were not given, good results could then be obtained with open ether. In answer to Dr. MacnaughtonJones, it would be difficult to arrive at a definite plan for all cases. Possiblv he had seen only that one method carried out with skill and success, but if he had seen others he might be equally willing to employ them. All anoesthetists believed that, with sufficient experience, they could count on good results by any method.
Mrs. DICKINSON BERRY said she had used, at the Royal Free Hospital, morphia A gr. and atropine 3: gr., as a preliminary to anaesthesia in some eight or ten cases, mostly cases of goitre. It had been the intention to give the method a longer trial, but in every case there was so much excitement and sickness after operation that the sister of the ward requested that it should not be continued.
Recently she had had three cases in which TfZu gr. of scopolamine had been added to the atropine and morphia, and administered one hour before the operation. In these cases there was no sickness. She had not found the patients before the operation in the drowsy condition which had been described by other speakers, though perhaps they were quieter and less inclined to talk than usual. She found that induction was longer than when the drugs were not used, and that it was difficult to estimate exactly when anaesthesia was complete. In each of the three cases above referred to the corneal reflex had disappeared, yet when the first incision was made the patient moved vigorously; but when once under, these patients certainly required less than the usual quantity of the anaesthetic. In all the cases she began with chloroform, but substituted ether before the end of induction.
Dr. G. A. H. BARTON said he had not had much experience with the scopolamine and morphine method, rather under 200 cases. The cases in which he had used the method had been principally laparotomies, enucleations of thyroid glands, and various endoscopic methods, such as gastroscopy, laryngoscopy, and cesophagoscopy. It was useful in those classes of cases. He had not used it in every kind of case. He noticed the name hyoscine was not mentioned, though he believed hydrobromide of hyoscine, the drug he used, was the same thing as scopolamine. He had not used atropine in that connexion, though he had given atropine and morphine in certain cases, such as for the reduction of mucus.
The dosage had been TWO gr. of scopolamine and 6 gr. or 4 gr. of morphine.
He had ordered it to be given half an hour before the time appointed for the operation to commence. If there was a delay of two hours before operating he had sometimes given an extra 1u gr. of scopolamine. The effects produced he had found to be variable. Some people came to the table in a delightfully sleepy state, while in other cases the dose did not seem to produce any effect. He questioned whether -r' gr. of scopolamine was sufficient for most people. After giving those things, the induction of anmesthesia was more easy, even in the cases which did not show sleepiness ; there was less struggling. There was also less respiratory excursion, and less abdominal rigidity. For abdominal cases he generally used open ether, very seldom chloroform. Formerly, when he had started by ether in abdominal cases, without scopolamine and morphine, he had found it difficult to keep the patient quiet. But that was not now so, and there was much less cough, an important matter in laryngoscopy and cesophagoscopy, where one had to keep the patient under by the Junker method, and the operator objected to the puffs from the inhaler getting into bis eyes. By the present method it was easy to keep the patient under without reflex cough, and yet withhold the ancesthetic at intervals as requested by the operator. He thought the injection considerably reduced shock, and that fact largely counter-balanced any bad effects on the respiratory apparatus. The amount of anaesthesia required was less, and the after-effects were very satisfactory. He agreed with Dr. Macnaughton-Jones as to the small amount of vomiting, which was very important after laparotomy, as vomiting caused dragging on the stitches, with pain and discomfort. He asked what would be considered contraindications against the injection of the drug, apart from kidney disease. He would also like to hear more about dosage, especially of scopolamine.
Mr. H. BELLAMY GARDNER wrote that he had found the hypodermic injection of yl-gr. of atropine sulphate one hour before the administration of ether or chloroform a valuable auxiliary in causing (1) the prevention of sweating, therebv retaining the body heat; (2) reduction, and in most cases the complete absence, of the air-passage mucus produced by ether. He was not yet certain of its extent of power in preventing shock. He found morphia did definitely blunt the transmission of surgical stimuli, but (excepting in very robust, alcoholic or malarial subjects) he did not resort to it at all as a preliminary to anaesthesia, on account of the delayed recovery of consciousness which followed the operation. Some surgeons held that morphia beforehand distinctly increased general oozing of blood from the wound during operation, and he was sure that he had seen some cases of oozing only thus explained.
Dr. SILK said that within his recollection the use of morphia and morphia and atropine had been advocated some twenty years ago; it then fell into disuse, and of recent years had been revived. It seemed, therefore, that it was somewhat a question of fashion; bearing in mind, too, the diverse opinions expressed in the course of the present discussion as to the action and advantages of these injections, he did not feel inclined to advocate their routine use with much enthusiasm. His experience with scopolamine-morphine was very limited as compared with previous speakers, and, so far at any rate, he was not much impressed with its advantages. The method of injection usually advocated-i.e., repeated injections-was presumably intended to reduce the patient to a state of stupor before the inhalation of the general anaesthetic. But in hospital work this was difficult, as the patient had to be partly roused in the course of his transference from his bed to the operating theatre. In many cases the action of the drug continued longer than was necessary, and the patient remained in the state of stupor for twenty-four hours or more. He had received complaints from surgeots that undue rigidity followed the use of scopolamine, but it was very difficult to decide whether or not this rigidity could be put down to that drug; it might just as well be ascribed to the use of the Vernon-Harcourt inhaler which he had employed in the cases. With regard to after-sickness, there appeared to be much divergence of opinion. Dr. Macnaughton-Jones had spoken of a series of thirty cases, in eighteen of which he had no after-sickness; in Dr. Silk's opinion this was not a larger proportion than might be expected in the practice of a skilled ansesthetist who did not happen to have used scopolamine. Other speakers had spoken of very troublesome after-sickness occurring when this drug or atropine had been used. It seemed to be quite clear, therefore, that we did not possess in these drugs an absolute panacea for this trouble.
The PRESIDENT (Dr. W. J. McCardie) said that for some years he had used a mixture of scopolamine and morphine, which was prepared for him, both in private work and in hospital, of actually the same strength as in countries abroad-i.e., TU' gr. scopolamine and I gr. morphia. The results he obtained had been very different from those described by German writers. He found that the drugs used by him did not give as good or constant results as those used abroad, especially in regard to the scopolamine. The differences he had noted had been, that the German preparation slowed the pulse, which was generally full, it caused respiration to be slow and rather shallow, caused very little oozing of blood, produced no blueness, and gave rise to a fairly deep sleep. But similar proportions of drugs supplied by an English firm and in hospital tended to quicken the pulse, to make the respirations slow and shallow, to cause marked oozing of blood, often blueness, and produced very little sleep. The oozing had been complained of by several surgeons. Of course it was more marked in plethoric than in thin patients, and he thought it was the hyoscine or atropine which tended to cause the oozing and the morphia the blueness. He believed that open ether would soon be given up if it were not for the help Qf drugs like morphia and scopolamine, just as he thought that much of the success which Americans claimed for the administration of gas and oxygen in all sorts of large and complicated'operations was largely due to the administration of a full dose of morphia half an hour beforehand. He still used scopolamine and morphia or morphia and atropine before ether, but practically never a full dose of it before deep chloroform anaesthesia. He only used it before light chloroform anesthesia, and employed it to lighten that anmesthesia, as, for instance, in goitre operations. For deep aneesthesia with chloroform he rarely used narcotic drugs, but administered a mixture of strychnine and atropine, in which he had great faith; five parts strychnine to one of atropine. Most of the injections of scopolamine and morphine had been made immediately before the operation, and they at once seemed to stop secretion of mucus. The other effects were observable in from five to ten minutes after injection. In children and old people he avoided using a mixture containing morphia. Atropine was generally thought to be a heart stimulant, and its action on the vagus to be important. Webster, who had done experimental work in Manitoba University, denied that effect on the heart and the consequent raising of blood-pressure. Therefore, apparently the good which atropine would do was in the direction of strengthening and deepening respiration. The Germans stated that the effect of the preliminary injection of scopolamine and morphia was to lessen shock and steady the respiration and the circulation. He felt safer in using the mix-ture because he got lighter aneesthesia than without it, and it lessened the after-effects and stopped secretion, thus enabling ether to be given where otherwise it might not have been possible. He thought the Section could congratulate itself on having had a good discussion, and he hoped a stimulus would thereby be given to the further use of the injections in this country. With regard to Dr. MacnaughtonJones's suggestion concerning uniformity of choice and method for particular conditions, that was a counsel of perfection. There were many schools, many traditions, many teachers.
Dr. DUDLEY BUXTON desired to congratulate the Section on having in the presidential chair a man who was always able to give fresh knowledge, and to put it forth in a clear manner. He always felt, after having heard Dr. McCardie, that he had heard something put in a clear way and with clear thought. It would take too long to traverse the ground trodden by the President concerning atropine, or to consider in the detail necessary the work on that subject carried out by Dr. Webster. But even if Dr. Webster's conclusions were accepted in their entirety, atropine still remained a valuable asset, as it exercised a powerful effect on the vagus as had been shown by Schiifer years ago. Referring to scopolamine, he said it was most important to feel secure about the potency of the drug which one employed. It had been said by many workers that scopolamine acted better if it was prepared just before injection, and was used separately from morphine and atropine. It was difficult to say whether that was so. Certainly the samples of scopolamine differed enormously according to the source from which they were derived. With regard to the alleged oozing following the use of the method, that might be put into the same category as rigidity. When difficulties arose during an operation there was often a tendency to say the patient was very rigid, or other things, and that the anesthetic was responsible for the trouble. One had to look at the matter with a philosophic mind, and only accept statements after careful examination. It had been asked, why use scopolamine in addition to morphine ? The combination of atropine and morphine had been vaunted by Dastre and Morat years ago, but their use had not produced the effects desired, and it was the addition of scopolamine to those drugs which enabled more recent workers to obtain better results. In answer to Dr. Blumfeld, he agreed that there was a danger if one gave a large dose of morphine and then commenced immediately the inhalation anaesthetic, because one did not know how far the injection anaesthetic would carry the patient into the realm of narcosis, and as it was not easy to decide how much of the general anesthetic to give. In physiological work, where one had morphinized a cat or a dog, the animal would require very little of the general anesthetic. In answer to Mrs. Dickinson Berry, he thought the explanation of the patient squirming at the incision, although apparently well under, was that when the patient was under morphine and scopolamine he breathed very shallowly, and was often merely asleep, so that very little of the general ancesthetic was taken into the chest. The conjunctival reflex in very profound sleep was so slight as to be easily overlooked. The patients she referred to were possibly asleep, and not really deeply under the anaesthetic, although apparently narcotized, and were aroused by the stimulus caused by the use of the knife. Dr. Barton's remarks were very interestinrg. It was better, the speaker concluded, for the patient to be carried or wheeled to the operating theatre, and lifted very gently on to the table, without shaking or rousing him. With regard to dose, what he had found best was to maintain the dose of scopolamine at Tu gr., and if necessary increase the amount of the morphine. But the whole subject required further investigation before definite conclusions as to dosage could be arrived at. He did not think any increased shock followed the use of morphine. He did not know what more could be said, since in the present state of our knowledge the chief thing to bear in mind was that all injected anesthetics passed out of the control of the administrator so soon as they were injected, and so were contra-indicated when it was desirable that the degree of narcosis should be varied from time to time during an operation. In answer to Dr. Silk, what he said was that he believed the cases of rigidity were due to asphyxia, and when that complication was present it could be relieved by using oxygen. Two per cent. was sufficient to obtain and maintain complete surgical anesthesia. If Dr. Silk, in using the Vernon-Harcourt inhaler, had met with too slight a degree of narcosis, it must have arisen through some error in his technique. In many of Dr. Macnaughton-Jones's cases the anaesthetic was not given by him (Dr. Buxton) but by others, and so in that way the personal equation was largely neutralized.
